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In Malaysian urban parks, observing wildlife activity, particularly squirrels, is 
not a popular recreational activity among their users. This is due to the lack of 
attention being placed in the planning and design stage of the park in order to create 
good quality wildlife habitats which meet their ecological needs, particularly in 
urban parks. As such, this study aims to discover the tree species composition and 
configuration which influence the squirrels’ activities and behaviour and 
consequently encourage squirrel-observing as a recreational activity. The three 
selected urban parks represent the northern, central and southern regions of 
Peninsular Malaysia where plantain squirrels can be found in abundance. The parks 
are the Taiping Lake Gardens, Taiping Perak, the Hutan Bandar, Johor Bahru and the 
Botanical Garden, Putrajaya. The software ERDAS IMAGINE 2014 was used to 
classify the land use features in each park. This is an essential tool used for 
extracting quantitative information from remotely-sensed image data. High 
resolution images of all three parks were obtained from Google Earth 2016. Each 
individual tree in which the plantain squirrels were sighted was plotted on GIS 
database using ArcGIS 10.0. Direct observations and focal animal sampling, with the 
help of binoculars, digital camera and activity check sheets were used to record the 
activities during the most active period for the squirrels, namely early in the morning 
and late evening. A total of four plots, with fifty-meter diameter for each park, were 
established based on the most squirrels sighted during the preliminary study. The 
relationship between the squirrels’ behaviour and the tree characteristics was 
analysed with Chi-Square independent test in SPSS ver. 23. The findings revealed 
that plantain squirrels were strictly diurnal species with their peak activity during the 
early morning and late evening. Trees were mostly used for food sources as plantain 
squirrels mainly consume fruits. In terms of tree composition, native species were 
more dominant than non-native ones. Clustered tree configurations that exhibited 
connected canopies dominated all observation plots. Tree species which produced 
fruits all year round were widely planted in all these parks. Plantains frequently used 
the upper double vertical space which is in the middle and upper storey (5m-10 and 
10-15m), for foraging and feeding where fruits were found in abundance. Hence, 
travelling activities were also mostly seen in the same storey as this activity was 
mainly related with looking for food source areas. In conclusion, this research allows 
park planners and designers to understand that the composition of trees and its 
configuration should be in accordance to the squirrels’ ecological requirements. 
Therefore, this study reveals the fundamental factors for designing urban parks 





Aktiviti pemerhatian haiwan seperti tupai dalam kalangan pengunjung taman-
taman bandar di Malaysia masih kurang popular. Ia disebabkan oleh kekurangan 
perhatian yang diberikan semasa peringkat perancangan dan reka bentuk taman 
dalam mewujudkan habitat haiwan yang menepati keperluan ekologi haiwan-haiwan 
tersebut. Oleh itu, kajian ini bertujuan untuk mengkaji komposisi dan konfigurasi 
spesis pokok yang mempengaruhi aktiviti serta tingkah laku tupai yang dapat 
menyokong aktiviti rekreasi pemerhatian tupai. Tiga taman bandar yang terpilih 
mewakili kawasan utara, tengah dan selatan Semenanjung Malaysia, tempat spesis 
tupai plantain banyak ditemui. Taman-taman tersebut ialah Taiping Lake Gardens, 
Taiping, Perak; Hutan Bandar, Johor Bahru; dan Taman Botani, Putrajaya. Perisian 
ERDAS IMAGINE 2014 digunakan untuk mengklasifikasikan ciri-ciri guna tanah di 
setiap taman. Ia mengekstrak maklumat kuantitatif daripada data imej yang diperoleh 
daripada data ‘remote sensing’. Imej resolusi tinggi daripada ketiga-tiga taman itu 
diperoleh dari Google Earth 2016. Setiap pokok yang terlihat individu tupai di 
dalamnya, diplot dan direkod dalam pangkalan data GIS dengan menggunakan 
ArcGIS 10.0. Pemerhatian secara langsung dan pensampelan haiwan tumpuan 
dengan bantuan teropong, kamera digital dan senarai semak digunakan untuk 
merekodkan aktiviti-aktiviti tupai pada waktu paling aktif iaitu pada awal  pagi dan 
lewat petang. Empat plot pemerhatian, dengan diameter lima puluh meter untuk 
setiap taman, telah dibentuk berdasarkan frekuensi individu tupai yang paling banyak 
dilihat semasa kajian awalan. Hubungan antara tingkah laku tupai dan ciri-ciri pokok 
dianalisis dengan ujian bebas Chi-Square dalam SPSS ver. 23. Penemuan 
menunjukkan tupai plantain ialah spesies diurnal dengan aktiviti puncak mereka pada 
awal pagi dan lewat petang. Pokok berbuah ialah sumber makanan utama. Komposisi 
pokok yang terdiri daripada spesis tempatan adalah lebih dominan daripada spesis 
bukan tempatan. Konfigurasi berkelompok dengan silara pokok yang saling bertaut 
mendominasi semua plot pemerhatian. Spesies tempatan yang berbuah sepanjang 
tahun ditanam secara meluas di dalam semua taman. Plantain juga kerap 
menggunakan dua ruang aras menegak pokok untuk aktiviti makan iaitu pada aras 
tengah dan atas (5m-10 dan 10-15m) kerana terdapat lebih banyak makanan di sini 
berbanding pada aras rendah. Oleh itu, aktiviti perjalanan juga dilihat pada aras yang 
sama kerana ia berkait rapat dengan aktiviti mencari tempat untuk sumber makanan. 
Penyelidikan ini membantu perancang dan pereka taman memahami pemilihan serta 
komposisi dan konfigurasi pokok yang sesuai dengan keperluan ekologi tupai. Maka, 
kajian ini mendedahkan faktor asas dalam mereka bentuk taman yang dapat 
menawarkan aktiviti pemerhatian tupai kepada pengguna taman di Malaysia. 
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This chapter presents an overview of wildlife-oriented recreational activity in 
urban parks. Thus, the purpose of this study is to discover the tree species 
composition and configuration based on squirrel behaviour pattern in selected urban 
parks in Malaysian cities which intent to promote the squirrel-observation 
recreational activity among Malaysian park users. Previous studies (Bjerke and 
Østdahl, 2016; Larson et al., 2016; Goddard et al., 2013; Keniger et al., 2013) 
suggested that wildlife viewing connects visitors with animals that provide 
opportunities to learn about wildlife in natural environments. According to Manfredo 
(2002), observing wildlife and interacting with them is an essential element of high 
quality outdoor recreation experience. For example, wildlife-friendly gardening has 
become a growing concept which dedicated to the challenge of incorporating wildlife 
habitats into urbanized environments (Goddard et al., 2013).  Studies have found that 
interaction with wildlife in the city is important for human health and wellbeing 
(Fuller et al., 2007; Luck et al., 2011). Inasmuch, many of these benefits depend on 
some kind of contact between people and urban wildlife such as hearing, seeing, 
feeding, photographing, or studying. This concept also has become a tool to enhance 
both urban biodiversity and connectedness to nature (Shaw et al., 2013) and it is also 
responded to people's desire for nature experiences by helping people encourage and 
appreciate urban wildlife. Some programs focus on habitat creation for specific 
species of wildlife, such as butterfly gardening and bee observation. 
This chapter was divided into ten sections. It begins with Section 1.1, which 
is the introduction of this study. Section 1.2 further discussed the background of the 
study. Next, Section 1.3 discussed the research problems which is wildlife-oriented 
recreational activities are less popularly practised in urban parks in Malaysia. Section 
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1.4 discussed the research gap of the study. Further, in Section 1.5, the research aim 
and objectives were invented to solve the problem and fill the gap of the study. It is 
formulated along with the research questions in Section 1.6. The scope and the 
significance of this study are presented in Section 1.7 and 1.8. Finally, the general 
structure of the thesis is explained in Section 1.9. Then, Section 1.10 summarises this 
whole chapter. 
1.2 Research Background 
Urban park plays a crucial role in ensuring that ecosystem services related to 
outdoor recreation are successfully delivered to the users. This role has been widely 
recognized. Thus, among the cultural ecosystem services related to urban parks, 
recreational ecosystem services have an important role (Bolund and Hunhammar, 
1999) for securing mental and physical wellbeing. In terms of recreational and 
cultural values, urban gardens are also aesthetically functioning in meeting the 
various social and psychological needs of the people. For example, it can be used for 
social meetings, recreational activities with children, friends and family, and walking 
to reduce the pressure, among others. Given the activities in this park also help 
improve physical and psychological wellbeing that is essential to the quality of life of 
urban residents, the spaces are very valuable ecosystem services in Stockholm, 
Sweden (Bolund and Hunhammar 1999). It also provides bundles of cultural 
ecosystem services which not only to serve the community’s activities and recreation 
but also to maintain the ecological functioning of the environment (Baharuddin et al., 
2013). Thus, it is well recognized that urban parks have the ability to strengthen the 
community by promoting social interactions, improving physical and psychological 
health and making cities and neighbourhoods more attractive to live and work 
(Sherer, 2006; Shuib et al., 2015; Ward et al., 2010).  
Konijnendijk et al. (2013) defined the urban park as “delineated open space 
areas, mostly dominated by vegetation and water, and generally reserved for public 
use. They are mostly larger, but can also have the shape of smaller ‘pocket parks’ 
and are usually locally defined (by authorities) as parks”. Braquinho et al. (2015) 
defined urban park as a “large green area which located within the city, are intended 
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for public use and include landscape features such as trees, shrubs, extended grassy 
areas, playgrounds or water bodies”. These definitions clearly stated that parks are 
designed for people to enjoy serene and peaceful environment spaces as well as to 
involve in leisure and recreational activities. As stated by Maller et al. (2005), to 
connect with nature in an urban park environment, it can be achieved through various 
means, including the encounter with plants and animals, the participation in 
recreational activities, the engagement in environmental conservation work, the 
viewing of natural scenes, the involvement in nature-based therapy programmes and 
one’s presence in natural settings. Beside recreational values, urban parks also 
important for urban ecosystem because they provide habitats for wildlife such as 
birds, small mammals, amphibians or reptiles (Shine and Koenig, 2001; Morrison et 
al., 1994;). According to Fuller et al. (2007) and Luck et al. (2011), dealings with 
urban wildlife are also vital for human health and well-being. 
A lot of empirical evidence has recognized the human-environment 
relationship is beneficial to the public. For example, by interacting with natural 
elements such as plants or animals would have a positive impact on physical health 
(Ulrich, 1984; Maas, 2006; Richardson and Mitchell, 2010), psychological well-
being (Kaplan, 2001; Bodin and Hartig, 2003; Fuller et al., 2007), and cognitive 
ability (Han, 2009). As such, wildlife-oriented recreation encourages people to 
interact with nature and enjoy resources in the environment, it is also considered as a 
potential approach to conserving wildlife habitats and providing a positive dimension 
to human-wildlife relations (Manfredo et al., 2003). Wildlife is reported as an added 
value to the experience in the park if they are aware of its existence (Dick and 
Hendee, 1986). The past few decades have shown wildlife experience led to a closer 
travel emotional experience with nature's enjoyment, environmental learning, and 
finally being able to provide protection to nature (Ballantyne et al., 2011). According 
to Valentine and Birtles (2004), some wildlife includes cultural elements. For 
example, wildlife might be part of the background to nature experience like viewing 
kangaroos from the window of the tourist bus in Australia. 
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1.2.1 Urban Parks as Wildlife Habitat  
The impact of rapid urban development has radically caused many habitat 
species to be affected. The loss and fragmentation of natural habitats by human 
activity are examples of the most significant loss. It has also resulted in the loss of 
biodiversity, which has now caused concern to the entire population of the world 
(Grimm et al., 2008). For instance, amphibians are one of the most vulnerable 
vertebrate in the world that are facing the threat of extinction (Baillie et al., 2004). 
The most common forms of threats faced by such amphibians are habitat loss, habitat 
fragmentation and isolation, and habitat decline (Cushman, 2006; Hamer and 
McDonnell, 2008). Thus, urban parks and green spaces are the only space that offers 
natural habitats in many areas of the city. These gardens vary according to the size, 
composition and structure of the plants, and the level of human consumption and 
management. Despite sharing with humans, some gardens are still able to preserve 
the existence of various types of native birds, and hence urban green sites may have 
an important role in the conservation of regional biological diversity (Mörtberg and 
Wallentinus, 2000; Sorace, 2001). For example, the use of native plants, even in a 
small number can lead to a significantly higher diversity of birds and butterflies in 
urbanized areas (Burghardt et al., 2009; Lerman and Warren, 2011; Goddard et al., 
2013).  Therefore, providing parks as a habitat for wildlife is a significant move for 
biodiversity conservation in the urban ecosystem (Alvey, 2006; Scheffers and 
Paszkowski, 2012).  
Accordingly, parks have often been known as biodiversity hotspots in urban 
environments (Clergeau et al., 2001; Stagoll et al., 2012). Nowadays, urban parks 
and greenery constitute important refuges for wildlife in more and more urbanized 
global environments (Alvey, 2006). Urban parks can offer resources for increasing or 
maintaining urban biodiversity, especially for bird species (Chiesura, 2004; 
Strohbach et al., 2009; Schütz and Schulze, 2015). Birds also have the benefits of 
providing a positive impact on the urban residents by appreciating the city's 
landscape as well as enhancing the recreation experience in urban gardens (Hedblom 
et al., 2014). As such, birds are arguably key components of the urban fauna.  
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Urban parks that make up a variety of habitats including plant species can 
sustain a higher biodiversity (Fernández-Juricic, 2004). For example, community 
gardens are often planted with various types of vegetables, herbs, plants and 
flowering plants, although many species are not native. In cities where community 
gardens are the commonplace for urban dwellers, they contribute substantially to 
green space and biodiversity as a whole by providing a place for migratory birds and 
to landscape heterogeneity (Krasny and Tidball, 2009). Community gardens are also 
an opportunity for residents in certain areas of the city to experience biological 
diversity and therefore, they can improve psychological and physical health (Louv, 
2006). 
1.2.2 Viewing Wildlife in Urban Parks 
Many studies have shown the importance of non-material benefits provided 
by the ecosystem and especially by cultural landscapes, which are shaped by 
interactions of intimate human nature. For example, garden visitors seek and engage 
in an informal and uncontrollable opportunity to view or photograph wildlife to 
enhance their excitement (Bath and Enck, 2003). Thus, research studies in 
Conservation Biology, Landscape and Urban Planning, Leisure Science, Restoration 
Ecology, and Outdoor Recreation and Tourism have focused on the importance of 
nature in maintaining human health and the enjoyment derived from observing and 
interacting with wildlife (Fuller et al., 2007; Luck et al., 2011; Dallimer et al., 2012; 
Parker and Nilon, 2012; Folmer et al., 2016).  The non-consumptive use of wildlife 
is mostly based on the aesthetic value of wildlife (Chardonnet et al., 2002). Visitors 
are more likely to find hidden natural areas solely to watch wildlife and experience 
the wildlife-human interaction. For example, people spend time in zoos, parks or 
nature reserves for animal or wildlife observation as part of their interaction with 
nature and its elements. As such, wildlife in urban parks can play a major role as 
some of the visitors as they have the potential to increase the attractiveness of the 
park experience. Wildlife including birds, fish, reptiles, butterflies, and small 
mammals such as chipmunk and squirrels are usually found in the urban park 
(Lyons, 1982; Dick and Hendee, 1986; Randler et al., 2007; Leite et al., 2011).  
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Wildlife viewing connects visitors with animals that provide opportunities to 
learn about wildlife in natural environments. Linked to this, wildlife-friendly 
gardening has become a growing concept which dedicated to the challenge of 
incorporating wildlife habitats into urbanized environments (Goddard et al., 2013).  
This concept is a tool to enhance both urban biodiversity and connectedness to nature 
(Shaw et al., 2013) and it is also responded to people's desire for nature experiences 
by helping people encourage and appreciate urban wildlife. Some programs focus on 
habitat creation for specific species of wildlife, such as butterfly gardening and bee 
observation. 
Observing wildlife and interacting with them is an essential element of high 
quality outdoor recreation experience (Manfredo, 2002). Studies have found that 
interaction with wildlife in the city is important for human health and wellbeing 
(Fuller et al., 2007; Luck et al., 2011). Many of these benefits depend on some kind 
of contact between people and urban wildlife such as hearing, seeing, feeding, 
photographing, or studying. As suggested by Valentine and Birtles (2004), humans 
often have extremely intense and deeply personal experiences through wildlife 
watching and this may lead to outcomes that are extraordinary in their impacts on 
people's lives. In The Malay Archipelago book authored by Russell Wallace (1962, 
Chapter xxiv, pg.257-258), he described the depth of emotion and excitement 
generated by his first encounter with birdwing butterfly in the wild: 
“I found it to be as I had expected a perfectly new and most magnificent 
species, and one of the most gorgeously-coloured butterflies in the world. 
… more than 7 inches across the wings, which are velvety black and fiery 
orange …. The beauty and brilliancy of this insect are indescribable…. 
On taking it out of my net and opening the glorious wings, my heart 
began to beat violently, the blood rushed to my head, and I felt much 
more like fainting than I have done when in the apprehension of 
immediate death. I had a headache the rest of the day so great was the 
excitement produced by what will appear to most people a very 
inadequate cause”.  
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Therefore, Manfredo and Larson (1993) have outlined the wildlife viewing 
experiences includes bringing back pleasant memories, experience excitement, being 
creative through engagement in activity such as sketch, paint or take photographs.  
1.3 Problem Statement  
Scholarly studies have shown that interacting with outdoor habitats, parks and 
nature forms promote human health such as people will become more effective in 
stress management (Kuo, 2001), accelerated recovery from illness (Cimprich and 
Ronis, 2003) as well as improved cognitive functioning (Wells, 2000; Taylor et al., 
2001). In terms of human-wildlife interactions in the parks, the visitors seek out and 
engage in informal or uncontrolled opportunities to view or photograph wildlife to 
enhance their enjoyment (Bath and Enck, 2003). Nevertheless, a key factor in 
watching wildlife is being able to experience animals in the wild, to observe their 
natural behaviour and to appreciate their beauty (Tapper and Waedt, 2006). 
However, most park users in Malaysia were not aware of wildlife watching activity 
in the urban park and do not participate in substantive interaction with the wildlife. 
For instance,  research was done by Sreetheran, (2017) on park use, preference and 
behaviours among the residents of Kuala Lumpur found that people visited an urban 
park mostly to get fresh air (74.7%) whether by walking or strolling alone, with 
friends or family. Similarly, Siti Rasidah et al. (2015) found that social activities 
such as flying kites, boating, picnic, meeting friends, eating, capture photo, and 
playing at the playground are the determinant factors of people visiting parks in six 
public parks in Klang Valley. As also listed by Razak et al. (2016), in Penang 
Botanic Garden and Labuan Botanic Garden, the main activities are jogging, 
walking, tai-chi, picnicking, playing playground equipment, and family gathering.  
However, Maulan (2015) found watching birds as the only wildlife which observed 
by the users in Taman Tasik Seremban, N.Sembilan. Table 1.1 shows the studies on 
recreational activities commonly performed in urban parks in Malaysia. 
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Table 1.1 List of literature study of common activities performed in urban parks 
in Malaysian cities 
Author Year Urban Park Activity 
Nath et al. 2018 Three selected 




 Outdoor gym 
 Social gathering 
 Viewing nature 
Sreetheran 2017 Five urban parks in 
Kuala Lumpur, 
Malaysia 
 To get fresh air 
 Reduce stress and relax 
 Exercise and play games 
 Gathering with family and 
friends 
 Enjoy nature 
 Meet people 
Siti Rasidah et al. 2015 Six public parks in 
Shah Alam and 
Kuala Lumpur, 
Malaysia 
 Fly a kite 
 Boating 
 Picnic 
 Meeting friend 
 Scenic view 
 Playing at playground 
Maulan 2015 Taman Tasik 
Seremban, 
N.Sembilan 
 Observe nature 





 Family gathering 
 
This shows clearly that wildlife-oriented recreational activity among park 
visitors in Malaysia is still at a low level. In order to obtain enjoyment and 
interesting experiences of recreational activities in urban parks, one of it is that the 
human-wildlife interaction activities such as hearing, seeing, feeding, photographing, 
and studying must exist. This wildlife-observation recreational activity may also help 
increase the environmental sensitivity of park visitors, enhance their awareness and 




1.4 Research Gap 
Whilst there are ample studies on vegetation structure for wildlife habitat in 
wetland (Richter and Azous, 1995), urban areas (Fernández and Simonetti, 2013; 
Idilfitri and Mohamad, 2012; Khera et al., 2009; Mohamad et al., 2013; Sulaiman et 
al., 2013), and suburban forest (Lesiński and Gryz, 2012), few studies focused on the 
tree characteristics in urban park which has a potential for squirrel’s habitat. 
According to Morrison et al. (1998), vegetation structure is an important determinant 
of habitat occupancy of many wildlife species. In zoology, understanding of trees is 
often the most valuable information in order to know the number and species of 
animals that can be supported in certain areas (Shaw et al., 1998). In urban planning 
and urban greening, by providing protection as well as indigenous plant communities 
will be a powerful tool for developers, planners and homeowners in urban 
environments in ensuring effective wildlife management (Johnson, 1995). This 
knowledge is essential to formulating tree species composition and configuration for 
an urban park to provide opportunities for wildlife-oriented recreational activity to 
occur.  
Furthermore, most studies in urban areas pay more attention to species of 
birds or iconic species and few has focused on mammals, reptiles, amphibians, 
invertebrates and aquatic species (Garden et al., 2006). Hence, this study asks the 
question of how watching squirrels can be done in urban parks? What are the 
characteristics of the trees that permit watching squirrel possible? According to 
Thorington and Ferrel (2006), it is estimated that there are 278 species, or unique 
types of squirrels of the world and the highest ecological diversity of squirrels are in 
Southeast Asia which consists of 55 species of tree squirrels, 15 species of ground 
squirrels and 36 species of flying squirrels. According to Emmons (1980), out of the 
22 of the squirrels living genera, 20 are mostly or completely tropical.  There are the 
beautiful squirrels, the giant squirrels, four species of pygmy squirrels, a large 
number of flying squirrels and several more specialized squirrels. Thus, this region is 
frequently referred to as “squirrel headquarters of the world” (Figure 1.1). The tree 
and flying squirrels are considered as important engineers in ecosystems because of 
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the significant role they play in the regeneration of forests around the world 
(Thorington and Ferrell, 2006; Koprowski and Nandini, 2008). 
 
 
Thus, this study focused on a characteristic of trees that has received 
relatively little attention to date in providing habitat for squirrels in Malaysian urban 
parks. It focuses on three main attributes of the trees which are the species 
composition, configuration and the tree storey which is the vertical space used by the 
squirrels in urban parks. These will promote squirrel-observation recreational 
activities such as photographing squirrel foraging or feeding behaviour. Therefore, 
urban parks should provide the opportunity to foster awareness and knowledge of 
visitors about wildlife and thus, stimulating squirrel-observation recreational activity 
and will also enhance the pleasure of visiting the parks. 
1.5 Research Aim and Objectives 
This study aims to discover the tree species composition and configuration 
used by the squirrels which suitable for squirrel-observation recreational activity in 
the urban park in Malaysian city. It also includes the tree storey which refers to the 
vertical space used by the squirrels. Squirrel-observation recreational activity is part 
Figure 1.1 A world map showing the highest distribution of squirrels 
in South Asia region (Thorington and Ferrel, 2006) 
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of cultural ecosystem services provided by the green spaces in the urban ecosystem. 
Hence, to achieve the goal, four objectives are formulated as follows: 
i. To identify the squirrel’s behaviour pattern  in urban parks; 
ii. To investigate tree species composition and configuration that influence 
squirrel’s behaviour pattern in urban parks; 
iii. To investigate the vertical space mostly used by the squirrels in urban 
parks and; 
iv. To develop a schematic design model of tree species composition and 
configuration for squirrel-observation recreational activity in urban parks. 
1.6 Research Questions 
This study pursuing the four research questions based on the background of 
the study, aim and objectives as follows: 
i. What is the pattern of daily activity rhythm and budget of the squirrels in 
urban parks? 
ii. What is the type of tree species composition and configuration that 
frequently used by the squirrels when performing their daily activities in 
urban parks? 
iii. How does the lower, middle and upper level of trees influence the 
squirrel’s daily activity pattern in urban parks? 
iv. How does the schematic design model of tree species composition, 
configuration and storey can be developed in order to support squirrel-
observation recreational activity in urban parks? 
1.7  Scope of Study 
The focus of this study is to discover the tree species composition and 
configuration which influence the squirrel’s behaviour pattern which living in three 
selected urban parks in Malaysian cities. The parks are Taiping Lake Gardens, Perak, 
Hutan Bandar, Johor Bahru and Botanical Garden, Putrajaya. This study also 
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includes the tree storey level which refers the vertical spaces used by the squirrels. 
Based on the literature studies, the daily squirrel’s behavioural activity pattern which 
involved in this study are the rhythm and budget of plantain squirrel (Callosciurus 
notatus) in relation to the time of day and the trees they used. Hence, the nine 
observable daily squirrel’s behaviours which can be found in urban parks are 
foraging, feeding, traveling, chasing, resting, grooming, observing, vocalization and 
drey building. Considering plantain squirrel is an arboreal species and mainly 
dependence on the trees for food, shelter and movement, it is apparent that the tree 
species composition and configuration of the urban parks are the important variables 
of their habitat use. The frequency of squirrels sighting in particular trees in the parks 
is measured from sunrise to sunset. Inasmuch, this will give an insight understanding 
of the relationship between the trees and the squirrels in performing their daily 
activities in the urban parks. Consequently, this will permit the squirrel-observation 
recreational activity among Malaysian park users. Eventually, this study emphasizes 
how squirrel-observation recreational activity can be developed as an important part 
of recreational activities which can be conducted in urban parks in Malaysian cities. 
1.8 Significance of Study 
The presence of wildlife in urban ecosystems can have a positive impact on 
the quality of life of the population and the educational experience of urban people 
and ultimately contribute to the preservation of biodiversity in the less disturbed 
ecosystems (Savard et al., 2000). In Europe's urban park study, for example, it is the 
most prominent recreational ecosystem service (Bertram and Rehdanz, 2015), 
including experiencing nature or watching specific animals or plants (Fischer et al., 
2018). The significance of the presence of wildlife in urban parks contributes to 
aesthetic, emotional, psychological and social experience for city dwellers whereby, 
for some people, it is a greeting, the joy of sharing space with wild creatures, and 
observing wildlife can be a calm and peaceful experience for viewers. Therefore, this 
study is considered important, as the studies on discovering suitable tree species 
composition and configuration for squirrel’s habitat in urban parks in Malaysian 
cities are scarce. The schematic design model which will be recommended by this 
study will help park managers and designers to understand the tree species 
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composition and configuration as well as the tree storey (vertical space) use by the 
squirrels in urban parks in creating suitable habitat for promoting squirrel-
observation recreational activities among park visitors in Malaysian urban parks. 
1.9 Structure of the Thesis 
This thesis comprises of five chapters as follows: 
1.9.1 Chapter 1 – Introduction 
This chapter presents the research background. It also includes the research 
aim and objectives in response to identifying the research problem and gap, that is, 
the need to understand both the squirrel behavioural activities and tree characteristics 
that influence their behaviour for promoting squirrel-observation recreational activity 
in urban parks. The scope and significance of the study and the overall thesis 
structure are also presented in this chapter. 
1.9.2 Chapter 2 – Literature Review 
This chapter reviews the concept of human-wildlife interaction in urban 
parks. It defines the benefits of human-nature relationship linking to human health 
and wellbeing. It also reviews the factors that influence wildlife behaviours in the 
urban ecosystem. The chapter also comprehensively discusses the roles of urban 
green spaces, particularly urban parks as a biodiversity hotspot and a source of urban 
wildlife habitats. Then, it also discusses the human-wildlife interaction in urban 
ecosystems. Finally, the chapter reviews the squirrels around the globe as well as in 




1.9.3 Chapter 3 – Research Methodology 
This chapter presents the research methodological approach carried out in the 
study. It explains steps taken to achieve four research objectives and to answer four 
research questions that have been set for this study. Direct observation and focal 
animal sampling and GIS were used to record and map the squirrel daily activity 
pattern in the urban park according to the circadian rhythm of this species that has 
been identified through literature review. The observation sampling plot is based on 
the radius that has been identified according to the appropriate radius which based on 
high visibility of squirrels during the preliminary study that has been conducted in 
each study area. Data for tree location, composition and configuration, and tree 
height (to define a vertical range) are obtained from the direct observation on site. 
This is followed by the types of analysis used in this study. The analysis includes the 
Chi-square independence test with the aid of GIS composite map in order to put in 
relation all the variables.  
1.9.4 Chapter 4 – Results and Discussions 
This chapter discusses the results and findings of the study. The findings are 
divided into two sections; i) the squirrel daily activity pattern in terms of activity 
rhythm and budget,  ii) tree species, composition and configuration and iii) tree 
storey in terms of vertical space use by the squirrels. The findings on the squirrel’s 
behavioural activity pattern indicate their daily activities on different tree 
characteristics.  Next, the findings on tree species, composition, configuration and 
storey (vertical space use) indicate the factors that influence squirrels behavioural 
patterns in manmade ecosystems particularly urban parks. Finally, the chapter 
discusses how the selection of tree species, its composition and configuration as well 
as vertical space used by the squirrels in urban parks can be determined through the 
understanding of their behavioural activity pattern that related to their natural and 
habitual behaviour. 
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1.9.5 Chapter 5 – Conclusion and Recommendation 
This chapter concludes the thesis with a discussion of the overall findings 
including the practical design implications of the body of work. It discusses the 
factors that should be taken in selecting and organizing trees in urban parks for 
promoting squirrel-observation recreational activities as one of important 
recreational activities in urban parks. Finally, the study recommends the schematic 
design model of an ideal selection of tree species and its composition and 
configuration as well as vertical spaces use for certain squirrel activities that to be 
observed in the parks.  
1.10 Summary 
In sum, this chapter explained urban wildlife provides a variety of benefits to 
humans, including opportunities for physical and health, recreation, scientific, 
ecological and historical use (Conover, 2001). Therefore, urban parks for urban 
residents are crucial as it contributes to the quality of their life. The important part of 
the benefits is frequent and close relationships with nature including contacts with 
wildlife within the park. Hence, it is great to see the design of the new park and the 
management of existing urban parks can maximize the benefits of interacting with 
wildlife that inhabits the parks. The diversity of trees and wildlife species offers high 
value to the park to be seen as providing its recreational services to the surrounding 
people. The flow of the research has shown in Figure 1.2 to guide the contents of 

































Abdullah, S. A., Yusoff-Rashid, N., & Idris, A. (2001). Niche segregation among 
three sympatric species of squirrels inhabiting a lowland dipterocarp forest, 
Peninsular Malaysia. Mammal Study, 26, 133–144. 
Aida, N., Sasidhran, S., Kamarudin, N., Aziz, N., Puan, C. L., & Azhar, B. (2016). 
Woody trees, green space and park size improve avian biodiversity in urban 
landscapes of Peninsular Malaysia. Ecological Indicators, 69, 176–183. 
https://doi.org/10.1016/j.ecolind.2016.04.025 
Altmann, J. (1974). Observational study of behavior: Sampling methods. Behaviour, 
49(3), 227–266. https://doi.org/10.1163/156853974X00534 
Alvarenga, C. A., & Talamoni, S. A. (2006). Foraging behaviour of the Brazilian 
squirrel Sciurus aestuans. Acta Theriologica, 51(1), 69–74. 
https://doi.org/10.1007/BF03192657 
Alvey, A. A. (2006). Promoting and preserving biodiversity in the urban forest. 
Urban Forestry & Urban Greening, 5(4), 195–201. 
https://doi.org/10.1016/j.ufug.2006.09.003 
Amr, Z. S., Eid, E., Qarqaz, M. A., & Abu Baker, M. (2006). The status and 
distribution of the Persian Squirrel, Sciurus anomalus (Mammalia: Rodentia: 
Sciuridae), in Dibbeen nature reserve, Jordan. Zoologische Abhandlungen, 
55(March 2015), 199–207. 
Anderies, J. M., Katti, M., & Shochat, E. (2007). Living in the city: Resource 
availability, predation, and bird population dynamics in urban areas. Journal of 
Theoretical Biology, 247(1), 36–49. https://doi.org/10.1016/j.jtbi.2007.01.030 
Anders Pape Møller. (2009). Successful city dwellers: A comparative study of the 
ecological characteristics of urban birds in the western palearctic. Oecologia, 
159(4), 849–858. https://doi.org/10.1007/s00442-008- 
Andrzejewski, R., Babińska-Werka, J., Gliwicz, J., & Goszczyński, J. (1978). 
Synurbization processes in population of Apodemus agrarius I. Characteristics 
of populations in an urbanization gradient. Acta Theriologica, 23, 341–358. 
 192 
 
Arnberger, A. (2012). Urban densification and recreational quality of public urban 
green spaces: A viennese case study. Sustainability, 4(4), 703–720. 
https://doi.org/10.3390/su4040703 
Aschoff, J. (1966). Circadian activity pattern with two peaks. Ecology, 47(4), 657–
662. 
Askerlund, P., & Almers, E. (2016). Forest gardens: New opportunities for urban 
children to understand and develop relationships with other organisms. Urban 
Forestry & Urban Greening, 20, 187–197. 
https://doi.org/10.1016/j.ufug.2016.08.007 
Babiñska-werka, J., Gliwicz, J., & Goszczyński, J. (1979). Synurbization processes 
in a population of Apodemus agrarius II. Habitats of the striped field mouse in 
town 1. Acta Theriologica, 24(30), 405–415. 
Babińska-Werka, J., & Żółw, M. (2008). Urban populations of the red squirrel 
(Sciurus vulgaris) in Warsaw. Fennici — Ann. Zool. Fennici, 45(45), 270–276. 
Badyaev, A. V., Young, R. L., Oh, K. P., & Addison, C. (2008). Evolution on a local 
scale: Developmental, functional, and genetic bases of divergence in bill form 
and associated changes in song structure between adjacent habitats. Evolution, 
62(8), 1951–1964. https://doi.org/10.1111/j.1558-5646.2008.00428.x 
Baharuddin, Z. M., Karuppannan, S., & Sivam, A. (2013). Environmental attitude: 
Values on urban wildlife. Edinburgh Architecture Research Journal, 33, 25–46. 
Baillie, J. E. M., Hilton-Taylor, C., & Stuart, S. N. (2004). IUCN red list of 
threatened species: A global species assessment. Earth. 
https://doi.org/10.2305/IUCN.CH.2005.3.en 
Ballantyne, R., Packer, J., & Sutherland, L. A. (2011). Visitors’ memories of wildlife 
tourism: Implications for the design of powerful interpretive experiences. 
Tourism Management, 32(4), 770–779. 
https://doi.org/10.1016/j.tourman.2010.06.012 
Barnum, S. A., Manville, C. J., Tester, J. R., & William, J. (1992). Path selection by 
Peromyscus leucopus in the presence and absence of vegetative cover. Journal 
of Mammology, 73(4), 797–801. https://doi.org/10.2307/1382198 
Barton, J., & Pretty, J. (2010). What is the best dose of nature and green exercise for 
 193 
 
improving mental health? A multi-study analysis. Environmental Science & 
Technology, 44(10), 3947–3955. https://doi.org/10.1021/es903183r 
Baskaran, N., Venkatesan, S., Mani, J., Srivastava, S. K., & Desai, A. A. (2011). 
Some aspects of the ecology of the Indian Giant Squirrel Ratufa indica 
(Erxleben, 1777) in the tropical forests of Mudumalai Wildlife Sanctuary, 
southern India and their conservation implications. Journal of Threatened Taxa, 
3(7), 1899–1908. 
Bath, A. J., & Enck, J. W. (2003). Wildlife-human interactions in national parks in 
Canada and the USA. Social Science Research Review, 4(1), 1–32. 
Becker, P., Leighton, M., & Payne, J. B. (1985). Why tropical squirrels carry seeds 
out of source crowns. Journal of Tropical Ecology, 1(02), 183. 
https://doi.org/10.1017/S0266467400000237 
Bennie, J. J., Duffy, J. P., Inger, R., & Gaston, K. J. (2014). Biogeography of time 
partitioning in mammals. Proceedings of the National Academy of Sciences, 
111(38), 13727–13732. https://doi.org/10.1073/pnas.1216063110 
Bertolino, S., Mazzoglio, P. J., Vaiana, M., & Currado, I. (2004). Activity budget 
and foraging behavior of introduced Callosciurus Finlaysonii (Rodentia, 
Sciuridae) in Italy. Journal of Mammalogy, 85(2), 254–259. 
https://doi.org/10.1644/BPR-009 
Bertram, C., & Rehdanz, K. (2015). Preferences for cultural urban ecosystem 
services: Comparing attitudes, perception, and use. Ecosystem Services, 12, 
187–199. https://doi.org/10.1016/j.ecoser.2014.12.011 
Bjerke, T., & Østdahl, T. (2004). Animal-related attitudes and activities in an urban 
population. Anthrozoos, 17(2), 109–129. 
https://doi.org/10.2752/089279304786991783 
Bjerke, T., & Østdahl, T. (2016). Animal-related attitudes and activities in an urban 
population. Anthrozoös, 7936(January). 
https://doi.org/10.2752/089279304786991783 
Bjerke, T., Østdahl, T., Thrane, C., & Strumse, E. (2006). Vegetation density of 
urban parks and perceived appropriateness for recreation. Urban Forestry and 
Urban Greening, 5(1), 35–44. https://doi.org/10.1016/j.ufug.2006.01.006 
 194 
 
Blake, J. G., Mosquera, D., Loiselle, B. A., Swing, K., Guerra, J., & Romo, D. 
(2016). Spatial and temporal activity patterns of ocelots Leopardus pardalis in 
lowland forest of eastern Ecuador. Journal of Mammalogy, 97(2), 455–463. 
https://doi.org/10.1093/jmammal/gyv190 
Bolund, P., & Hunhammer, S. (1999). Ecosystem services in urban areas. Ecological 
Economics, 29, 293–301. 
Bonnington, C., Gaston, K. J., & Evans, K. L. (2014). Squirrels in suburbia: 
Influence of urbanisation on the occurrence and distribution of a common exotic 
mammal. Urban Ecosystems, 17(2), 533–546. https://doi.org/10.1007/s11252-
013-0331-2 
Booth, F. W., Roberts, C. K., & Laye, M. J. (2012). Lack of exercise is a major cause 
of chronic diseases. Comprehensive Physiology, 2(2), 1143–1211. 
https://doi.org/10.1002/cphy.c110025 
Bosch, S., & Lurz, P. W. W. (2014). The process of drey construction in red squirrels 
- nestbox observations based on a hidden camera. Hystrix, 24(2), 199–202. 
https://doi.org/10.4404/hystrix-24.2-8948 
Braubach, M., Egorov, A., Mudu, P., Wolf, T., Thompson, C. W., & Martuzzi, M. 
(2017). In Nature-Based Solutions to Climate Change Adaptation in Urban 
Areas (pp. 187-205). Springer, Cham. https://doi.org/10.1007/978-3-319-56091-
5 
Brown, T., & Bell, M. (2007). Off the couch and on the move: Global public health 
and the medicalisation of nature. Social Science and Medicine, 64(6), 1343–
1354. https://doi.org/10.1016/j.socscimed.2006.11.020 
Burger, J., & Gochfeld, M. (2009). Exotic monk parakeets (Myiopsitta monachus) in 
New Jersey: Nest site selection, rebuilding following removal, and their urban 
wildlife appeal. Urban Ecosystems, 12(2), 185–196. 
https://doi.org/10.1007/s11252-009-0094-y 
Burghardt, K. T., Tallamy, D. W., & Gregory Shriver, W. (2009). Impact of native 
plants on bird and butterfly biodiversity in suburban landscapes. Conservation 
Biology, 23(1), 219–224. https://doi.org/10.1111/j.1523-1739.2008.01076.x 
Burrows, E., O’Mahony, M., & Geraghty, D. (2018). How urban parks offer 
 195 
 
opportunities for physical activity in Dublin, Ireland. International Journal of 
Environmental Research and Public Health, 15(4). 
https://doi.org/10.3390/ijerph15040815 
C. Braquinho, R. Cvejić, K. Eler, P. Gonzales, D. Haase, R.Hansen, N. Kabisch, E., 
Lorance Rall, J. Niemela, S. Pauleit, M. Pintar, R. Lafortezza, A. Santos, M., & 
Strohbach, K. Vierikko, Š. Ž. (2015). A typology of urban green spaces, eco-
system provisioning services and demands. Report D3, 10, 67. 
Carbó-Ramírez, P., & Zuria, I. (2011). The value of small urban green spaces for 
birds in a Mexican city. Landscape and Urban Planning, 100(3), 213–222. 
https://doi.org/10.1016/j.landurbplan.2010.12.008 
Chardonnet, P., des Clers, B., Fischer, J., Gerhold, R., Jori, F., & Lamarque, F. 
(2002). The value of wildlife. Revue Scientifique et Technique, 21(1), 15–51. 
https://doi.org/10.20506/rst.21.1.1323 
Chiesura, A. (2004). The role of urban parks for the sustainable city. Landscape and 
Urban Planning, 68(1), 129–138. 
https://doi.org/10.1016/j.landurbplan.2003.08.003 
Cimprich, B., & Ronis, D. L. (2003). An environmental intervention to restore 
attention in women with newly diagnosed breast cancer. Cancer Nursing, 26(4), 
284–292. https://doi.org/10.1097/00002820-200308000-00005 
Clergeau, P., Jokimäki, J., & Savard, J.-P. L. (2001). Are urban bird communities 
influenced by the bird diversity of adjacent landscapes? Journal of Applied 
Ecology, 38, 1122–1134. https://doi.org/10.1046/j.1365-2664.2001.00666.x 
Contesse, P., Hegglin, D., Gloor, S., Bontadina, F., & Deplazes, P. (2004). The diet 
of urban foxes (Vulpes vulpes) and the availability of anthropogenic food in the 
city of Zurich, Switzerland. Mammalian Biology, 69(2), 81–95. 
https://doi.org/10.1078/1616-5047-00123 
Cooke, A. S. (1980). Observations on how close certain passerine species will 
tolerate an approaching human in rural and suburban areas. Biological 
Conservation, 18(2), 85–88. https://doi.org/10.1016/0006-3207(80)90072-5 
Cox, D. T. C., & Gaston, K. J. (2016). Urban bird feeding: Connecting people with 
nature. PLoS ONE, 11(7), 1–13. https://doi.org/10.1371/journal.pone.0158717 
 196 
 
Cox, D. T. C., & Gaston, K. J. (2018). Human–nature interactions and the 
consequences and drivers of provisioning wildlife. Philosophical Transactions 
of the Royal Society B: Biological Sciences, 373(1745). 
https://doi.org/10.1098/rstb.2017.0092 
Curtin, S. (2009). Wildlife tourism: The intangible, psychological benefits of human-
wildlife encounters. Current Issues in Tourism, 12(5–6), 451–474. 
https://doi.org/10.1080/13683500903042857 
Curtin, S. C. (2009). Wildlife tourism: The intangible, psychological benefits of 
human-wildlife encounters (904001844). 
https://doi.org/10.1080/13683500903042857 
Cushman, S. A. (2006). Effects of habitat loss and fragmentation on amphibians: A 
review and prospectus. Biological Conservation, 128(2), 231–240. 
https://doi.org/10.1016/j.biocon.2005.09.031 
Dalgleish, T., Williams, J. M. G. ., Golden, A.-M. J., Perkins, N., Barrett, L. F., 
Barnard, P. J., … Watkins, E. (2007). Self- and allo-grooming behaviour in the 
Indian Palm Squirrel. Funambulus Palmarum and its hormonal control. Journal 
of Experimental Psychology: General, 136(1), 1–79. 
Dallimer, M., Irvine, K. N., Skinner,  a. M. J., Davies, Z. G., Armsworth, P. R., 
Rouquette, J. R., … Gaston, K. J. (2012). Biodiversity and the feel-good factor: 
understanding associations between self-reported human well-being and species 
richness, BioScience, 62(1), 47–55. https://doi.org/10.1525/bio.2012.62.1.9 
Davison, J., Huck, M., Delahay, R. J., & Roper, T. J. (2009). Restricted ranging 
behaviour in a high-density population of urban badgers. Journal of Zoology, 
277(1), 45–53. https://doi.org/10.1111/j.1469-7998.2008.00509.x 
DeMares, R., & Krycka, K. (1998). Wild-animal triggered peak experiences: 








Díaz, I. A., Armesto, J. J., Reid, S., Sieving, K. E., & Willson, M. F. (2005). Linking 
forest structure and composition: Avian diversity in successional forests of 
Chiloé Island, Chile. Biological Conservation, 123(1), 91–101. 
https://doi.org/10.1016/j.biocon.2004.10.011 
Dibner, C., Schibler, U., & Albrecht, U. (2010). The mammalian Circadian timing 
system: Organization and coordination of central and peripheral clocks. Annual 
Review of Physiology (Vol. 72). https://doi.org/10.1146/annurev-physiol-
021909-135821 
Dick, R. E., & Hendee, J. C. (1986). Human responses to encounters with wildlife in 
urban parks. Leisure Sciences, 8(1), 63–77. 
https://doi.org/10.1080/01490408609513058 
Dinnie, E., Brown, K. M., & Morris, S. (2013). Reprint of “community, cooperation 
and conflict: Negotiating the social well-being benefits of urban greenspace 
experiences.” Landscape and Urban Planning, 118, 103–111. 
https://doi.org/10.1016/j.landurbplan.2013.07.011 
Ditchkoff, S. S., Saalfeld, S. T., & Gibson, C. J. (2006). Animal behavior in urban 
ecosystems: Modifications due to human-induced stress. Urban Ecosystems, 
9(1), 5–12. https://doi.org/10.1007/s11252-006-3262-3 
Dixon, D. M. (1989). A note on some scavengers of Ancient Egypt. World 
Archaeology, 21(2), 193–197. https://doi.org/10.1080/00438243.1989.9980101 
Dodd, N. L., Schweinsburg, R. E., & Boe, S. (2006). Landscape-scale forest habitat 
relationships to tassel-eared squirrel populations: Implications for Ponderosa 
pine forest restoration. Restoration Ecology, 14(4), 537–547. 
Dou, Y., Zhen, L., De Groot, R., Du, B., & Yu, X. (2017). Assessing the importance 
of cultural ecosystem services in urban areas of Beijing municipality. Ecosystem 
Services, 24, 79–90. https://doi.org/10.1016/j.ecoser.2017.02.011 
Duffus, D., & Dearden, P. (1990). Non-consumptive wildlife-oriented recreation: A 
conceptual framework. Biological Conservation, 53, 213–231. 
Edelman, A. J., Koprowski, J. L., & Bertelsen, S. R. (2009). Potential for nest site 
competition between native and exotic tree squirrels. Journal of Mammalogy, 
90(1), 167–174. https://doi.org/10.1644/07-MAMM-A-282.1 
 198 
 
Emmons, L. H. (1980). Ecology and resource partitioning among nine species of 
African rain forest squirrels. Ecological Monographs, 50(1), 31–54. 
Everding, S. E., & Jones, D. N. (2006). Communal roosting in a suburban population 
of Torresian crows (Corvus orru). Landscape and Urban Planning, 74(1), 21–
33. https://doi.org/10.1016/j.landurbplan.2004.09.024 
Fernández-Juricic, E. (2004). Spatial and temporal analysis of the distribution of 
forest specialists in an urban-fragmented landscape (Madrid, Spain): 
Implications for local and regional bird conservation. Landscape and Urban 
Planning, 69(1), 17–32. https://doi.org/10.1016/j.landurbplan.2003.09.001 
Fernández, I. C., & Simonetti, J. a. (2013). Small mammal assemblages in 
fragmented shrublands of urban areas of Central Chile. Urban Ecosystems, 
16(2), 377–387. https://doi.org/10.1007/s11252-012-0272-1 
Fischer, L. K., Honold, J., Botzat, A., Brinkmeyer, D., Cvejić, R., Delshammar, T., 
… Kowarik, I. (2018). Recreational ecosystem services in European cities: 
Sociocultural and geographical contexts matter for park use. Ecosystem 
Services, 31, 455–467. https://doi.org/10.1016/j.ecoser.2018.01.015 
Foà, A., & Bertolucci, C. (2001). Temperature cycles induce a bimodal activity 
pattern in ruin lizards: Masking or clock-controlled event? A seasonal problem. 
Journal of Biological Rhythms, 16(6), 574–584. 
https://doi.org/10.1177/074873001129002268 
Folmer, A., Haartsen, T., Buijs, A., & Huigen, P. P. P. (2016). Wildlife and flora and 
the perceived attractiveness of green places: A comparison between local and 
national green places. Journal of Outdoor Recreation and Tourism, 
16(September), 16–23. https://doi.org/10.1016/j.jort.2016.09.001 
Francis, R. A. (2011). Wall ecology: A frontier for urban biodiversity and ecological 
engineering. Progress in Physical Geography, 35(1), 43–63. 
https://doi.org/10.1177/0309133310385166 
Francis, R. A., & Chadwick, M. A. (2012). What makes a species synurbic? Applied 
Geography, 32(2), 514–521. https://doi.org/10.1016/j.apgeog.2011.06.013 
Francis, R. A., & Hoggart, S. P. G. (2009). Urban River wall habitat and vegetation: 
Observations from the River Thames through central London. Urban 
 199 
 
Ecosystems, 12(4), 465–485. https://doi.org/10.1007/s11252-009-0096-9 
Fuller, R. A., Irvine, K. N., Devine-Wright, P., Warren, P. H., & Gaston, K. J. 
(2007). Psychological benefits of greenspace increase with biodiversity. Biology 
Letters, 3(4), 390–394. https://doi.org/10.1098/rsbl.2007.0149 
Fuller, R. M., Groom, G. B., Mugisha, S., Ipulet, P., Pomeroy, D., Katende, A., … 
Ogutu-Ohwayo, R. (1998). The integration of field survey and remote sensing 
for biodiversity assessment: A case study in the tropical forests and wetlands of 
Sango Bay, Uganda. Biological Conservation, 86(3), 379–391. 
https://doi.org/10.1016/S0006-3207(98)00005-6 
Garden, J., McAlpine, C., Peterson, A., Jones, D., & Possingham, H. (2006). Review 
of the ecology of Australian urban fauna: A focus on spatially explicit 
processes. Austral Ecology, 31(2), 126–148. https://doi.org/10.1111/j.1442-
9993.2006.01578.x 
Gautier-hion, A. A., Duplantier, J., Quris, R., Feer, F., Sourd, C., Decoux, J., … 
Dubost, G. (1985). Fruit characters as a basis of fruit choice and seed dispersal 
in a tropical forest vertebrate community. Oecologia, 65(3), 324–337. 
Gbakima, A. A., Terry, B. C., Kanja, F., Kortequee, S., Dukuley, I., & Sahr, F. 
(2002). High prevalence of bedbugs Cimex hemipterus and Cimex lectularis in 
camps for internally displaced persons in Freetown, Sierra Leone: A pilot 
humanitarian investigation. West African Journal of Medicine, 21(4), 268–271. 
https://doi.org/10.4314/wajm.v21i4.27994 
Godbey, G. C., Caldwell, L. L., Floyd, M., & Payne, L. L. (2005). Contributions of 
leisure studies and recreation and park management research to the active living 
agenda. American Journal of Preventive Medicine, 28(2 SUPPL. 2), 150–158. 
https://doi.org/10.1016/j.amepre.2004.10.027 
Goddard, M. a., Dougill, A. J., & Benton, T. G. (2013). Why garden for wildlife? 
Social and ecological drivers, Motivations and barriers for biodiversity 
management in residential landscapes. Ecological Economics, 86, 258–273. 
https://doi.org/10.1016/j.ecolecon.2012.07.016 
Goddard, M. A., Dougill, A. J., & Benton, T. G. (2010). Scaling up from gardens: 
biodiversity conservation in urban environments. Trends in Ecology and 
 200 
 
Evolution, 25(2), 90–98. https://doi.org/10.1016/j.tree.2009.07.016 
Goddard, M. A., Dougill, A. J., & Benton, T. G. (2013). Why garden for wildlife? 
Social and ecological drivers, Motivations and barriers for biodiversity 
management in residential landscapes. Ecological Economics, 86, 258–273. 
https://doi.org/10.1016/j.ecolecon.2012.07.016 
Grahn, P., & Stigsdotter, U. A. (2003). Landscape planning and stress. Urban 
Forestry & Urban Greening, 2, 001–018. 
Greco, S. E., & Airola, D. A. (2018). The importance of native valley oaks (Quercus 
lobata) as stopover habitat for migratory songbirds in urban Sacramento, 
California, USA. Urban Forestry and Urban Greening, 29, 303–311. 
https://doi.org/10.1016/j.ufug.2018.01.005 
Grimm, N. B., Faeth, S. H., Golubiewski, N. E., Redman, C. L., Bai, X., & Briggs, J. 
M. (2008). Supporting online material for global change and the ecology of 
cities. Text, 756(February). https://doi.org/10.1126/science.1150195 
Groenewegen, P. P., van den Berg, A. E., Maas, J., Verheij, R. A., & de Vries, S. 
(2012). Is a green residential environment better for health? If so, why? Annals 
of the Association of American Geographers, 102(5), 996–1003. 
https://doi.org/10.1080/00045608.2012.674899 
Gross-Camp, N. D., Mulindahabi, F., & Kaplin, B. A. (2009). Comparing the 
dispersal of large-seeded tree species by frugivore assemblages in tropical 
montane forest in Africa. Biotropica, 41(4), 442–451. 
https://doi.org/10.1111/j.1744-7429.2009.00511.x 
Gurnell, J., Lurz, P., McDonald, R., Pepper, H. (2009). Practical techniques for 
surveying and monitoring squirrels. Forestry Commission, 1–12. 
GURNELL, J. (1983). Squirrel numbers and the abundance of tree seeds. Mammal 
Review, 13(2–4), 133–148. https://doi.org/10.1111/j.1365-2907.1983.tb00274.x 
Gustafson, E. J., Vandruff, L. W., The, S., Midland, A., & Jan, N. (1990). Behavior 
of black and gray morphs of Sciurus carolinensis in an urban environment. The 
American Midland Naturalist, 123(1), 186–192. 
Hafidzi, M. N. (1998). Plantain squirrel Callosciurus notatus in a plantation habitat. 




Hagar, J. C. (2007). Wildlife species associated with non-coniferous vegetation in 
Pacific Northwest conifer forests: A review. Forest Ecology and Management, 
246(1 SPEC. ISS.), 108–122. https://doi.org/10.1016/j.foreco.2007.03.054 
Haigh, A., Butler, F., Riordan, R. O., & Palme, R. (2017). Managed parks as a refuge 
for the threatened red squirrel (Sciurus vulgaris) in light of human disturbance. 
Biological Conservation, 211(April), 29–36. 
https://doi.org/10.1016/j.biocon.2017.05.008 
Hämäläinen, S., Fey, K., & Selonen, V. (2018). Habitat and nest use during natal 
dispersal of the urban red squirrel (Sciurus vulgaris). Landscape and Urban 
Planning, 169(September 2017), 269–275. 
https://doi.org/10.1016/j.landurbplan.2017.09.011 
Hamer, A. J., & McDonnell, M. J. (2008). Amphibian ecology and conservation in 
the urbanising world: A review. Biological Conservation, 141(10), 2432–2449. 
https://doi.org/10.1016/j.biocon.2008.07.020 
Hansen-Ketchum, P., Marck, P., & Reutter, L. (2009). Engaging with nature to 
promote health: New directions for nursing research. Journal of Advanced 
Nursing, 65(7), 1527–1538. https://doi.org/10.1111/j.1365-2648.2009.04989.x 
Hedblom, M., Heyman, E., Antonsson, H., & Gunnarsson, B. (2014). Bird song 
diversity influences young people’s appreciation of urban landscapes. Urban 
Forestry and Urban Greening, 13(3), 469–474. 
https://doi.org/10.1016/j.ufug.2014.04.002 
Herr, J., Schley, L., Engel, E., & Roper, T. J. (2010). Den preferences and denning 
behaviour in urban stone martens (Martes foina). Mammalian Biology, 75(2), 
138–145. https://doi.org/10.1016/j.mambio.2008.12.002 
Huang, Y., Zhao, Y., Li, S., & von Gadow, K. (2015). The effects of habitat area, 
vegetation structure and insect richness on breeding bird populations in Beijing 
urban parks. Urban Forestry and Urban Greening, 14(4), 1027–1039. 
https://doi.org/10.1016/j.ufug.2015.09.010 
Huck, M., Frantz, A. C., Dawson, D. A., Burke, T., & Roper, T. J. (2008). Low 
genetic variability, female-biased dispersal and high movement rates in an urban 
 202 
 
population of Eurasian badgers Meles meles. Journal of Animal Ecology, 77(5), 
905–915. https://doi.org/10.1111/j.1365-2656.2008.01415.x 
Hwang, C. C., & Turner, B. D. (2009). Small-scaled geographical variation in life-
history traits of the blowfly Calliphora vicina between rural and urban 
populations. Entomologia Experimentalis et Applicata, 132(3), 218–224. 
https://doi.org/10.1111/j.1570-7458.2009.00891.x 
Ibáñez-Álamo, J. D., & Soler, M. (2010). Does urbanization affect selective 
pressures and life-history strategies in the common blackbird (Turdus merula 
L.)? Biological Journal of the Linnean Society, 101(4), 759–766. 
https://doi.org/10.1111/j.1095-8312.2010.01543.x 
Idilfitri, S., & Mohamad, N. H. N. (2012). Role of ornamental vegetation for birds’ 
habitats in urban parks: Case study FRIM, Malaysia. Procedia - Social and 
Behavioral Sciences, 68, 894–909. https://doi.org/10.1016/j.sbspro.2012.12.275 
Ikeda, T., Uchida, K., Matsuura, Y., Takahashi, H., Yoshida, T., Kaji, K., & 
Koizumi, I. (2016). Seasonal and diel activity patterns of eight sympatric 
mammals in northern Japan revealed by an intensive camera-trap survey. PLoS 
ONE, 11(10), 1–16. https://doi.org/10.1371/journal.pone.0163602 
Ismail, M. H., Zaki, M., Adnan, I., Pakhriazad, & Muhammad Fadlli. (2010). 
Determining and mapping of vegetation using GIS and phytosociological 
approach in Mount Tahan, Malaysia. Journal of Agricultural Science, 2(2), 80–
89. https://doi.org/10.5539/jas.v2n2p80 
Jaganmohan, M., Vailshery, L. S., Mundoli, S., & Nagendra, H. (2018). Biodiversity 
in sacred urban spaces of Bengaluru, India. Urban Forestry & Urban Greening, 
32(December 2017), 64–70. https://doi.org/10.1016/j.ufug.2018.03.021 
Jennings, V., Larson, L., & Yun, J. (2016). Advancing sustainability through urban 
green space: Cultural ecosystem services, equity, and social determinants of 
health. International Journal of Environmental Research and Public Health, 
13(2). https://doi.org/10.3390/ijerph13020196 
Johnson, C. W. (1995). Planning and designing for the multiple use role of habitats 
in urban/suburban landscapes in the Great Basin. Landscape and Urban 
Planning, 32(3), 219–225. https://doi.org/10.1016/0169-2046(95)07003-D 
 203 
 
Jones, D. N., & S. James Reynolds. (2008). Feeding birds in our towns and cities: A 
global research opportunity. Journal of Avian Biology, 39(3), 265–271490. 
https://doi.org/10.1111/j.2008.0908-8857.04271.x 
Jukka Jokimäki, & Huhta, E. (2000). Artificial nest predation and abundance of birds 
along an urban gradient. The Condor, 102(4), 838–847. 
https://doi.org/10.2307/1370311 
Kaplan, R. (1985). The analysis of perception via preference: A strategy for studying 
how the environment is experienced. Landscape Planning, 12(2), 161–176. 
https://doi.org/10.1016/0304-3924(85)90058-9 
Keniger, L., Gaston, K., Irvine, K., & Fuller, R. (2013). What are the benefits of 
interacting with nature? International Journal of Environmental Research and 
Public Health, 10(3), 913–935. https://doi.org/10.3390/ijerph10030913 
Kenneth R. Kramm. (1975). Entrainment of Circadian activity rhythms in squirrels. 
The American Naturalis, 109(968), 379–389. 
Khera, N., Mehta, V., & Sabata, B. C. (2009). Interrelationship of birds and habitat 
features in urban greenspaces in Delhi, India. Urban Forestry and Urban 
Greening, 8(3), 187–196. https://doi.org/10.1016/j.ufug.2009.05.001 
Koli, V. K., Bhatnagar, C., & Sharma, S. K. (2013). Food habits of Indian giant 
flying squirrel (Petaurista Philippensis Elliot) in tropical deciduous forest, 
Rajasthan, India. Mammal Study, 38(4), 251–259. 
Konijnendijk, C. C., Annerstedt, M., Nielsen, A. B., & Maruthaveeran, S. (2013). 
Benefits of urban parks: A systematic review. International Federation of Parks 
and Recreation Administration, (January), 1–68. 
Koprowski, J. L., & Corse, M. C. (2005). Time budgets, activity periods, and 
behavior of Mexican fox squirrels. Journal of Mammalogy, 86(5), 947–952. 
https://doi.org/10.1644/1545-1542(2005)86[947:TBAPAB]2.0.CO;2 
Kothari, C. (2007). Reserach methodology: Methods and technology. New Age 
International (P) Limited, Publisher. 
Kour, D. N., Sahi, D. N., & Sharma, R. (2014). Original research article sex related 
seasonal patterns of time and activity allocation in the northern five striped palm 




Krasny, M. E., & Tidball, K. G. (2009). Applying a resilience systems framework to 
urban environmental education. Environmental Education Research, 15(4), 
465–482. https://doi.org/10.1080/13504620903003290 
Krenichyn, K. (2004). Women and physical activity in an urban park: Enrichment 
and support through an ethic of care. Journal of Environmental Psychology, 
24(1), 117–130. https://doi.org/10.1016/S0272-4944(03)00053-7 
Kumbhar, A., Pradhan, A., & Patwardhan, G. (2012). Some observation on dray 
building and jumping behavior of Indian giant squirrel Ratufa indica (Erxleben, 
1777). Jumping Success, 2(4), 366–368. 
Kuo, F. E. (2001). Coping with poverty: Impacts of environment and attention in the 
inner city. Environment and Behavior, 33(1), 5-34. 
Larson, C. L., Reed, S. E., Merenlender, A. M., & Crooks, K. R. (2016). Effects of 
recreation on animals revealed as widespread through a global systematic 
review. PLoS ONE, 11(12), 1–21. https://doi.org/10.1371/journal.pone.0167259 
Lee, A. C. K., Jordan, H. C., & Horsley, J. (2015). Value of urban green spaces in 
promoting healthy living and wellbeing: Prospects for planning. Risk 
Management and Healthcare Policy, 8, 131–137. 
https://doi.org/10.2147/RMHP.S61654 
Leite, G. C., Duarte, M. H. L., & Young, R. J. (2011). Human-marmoset interactions 
in a city park. Applied Animal Behaviour Science, 132(3–4), 187–192. 
https://doi.org/10.1016/j.applanim.2011.03.013 
Leong, K. M. (2010). The tragedy of becoming common: Landscape change and 
perceptions of wildlife. Society and Natural Resources, 23(2), 111–127. 
https://doi.org/10.1080/08941920802438642 
Lepczyk, Christopher, A., & Warren, P. S. (2012). Urban bird ecology and 
conservation. Studies in Avian Biology, 45, 1–375. 
https://doi.org/10.1525/j.ctt1ppvkj 
Lerman, S. B., & Warren, P. S. (2011). The conservation value of residential yards: 




Lesiński, G., & Gryz, J. B. (2012). How protecting a suburban forest as a natural 
reserve effected small mammal communities. Urban Ecosystems, 15(1), 103–
110. https://doi.org/10.1007/s11252-011-0190-7 
Levey, D. J., Londono, G. A., Ungvari-Martin, J., Hiersoux, M. R., Jankowski, J. E., 
Poulsen, J. R., … Robinson, S. K. (2009). Urban mockingbirds quickly learn to 
identify individual humans. Proceedings of the National Academy of Sciences, 
106(22), 8959–8962. https://doi.org/10.1073/pnas.0811422106 
Li, Q. (2010). Effect of forest bathing trips on human immune function. 
Environmental Health and Preventive Medicine, 15(1), 9–17. 
https://doi.org/10.1007/s12199-008-0068-3 
Lima, S. L., Valone, T. J., & Caraco, T. (1985). Foraging-efficiency predation-risk 
trade-off in the grey squirrel. Animal Behavior, 33(feb), 155–165. 
https://doi.org/10.1016/S0003-3472(85)80129-9 
Lo, A. Y., & Jim, C. Y. (2010). Willingness of residents to pay and motives for 
conservation of urban green spaces in the compact city of Hong Kong. Urban 
Forestry and Urban Greening, 9(2), 113–120. 
https://doi.org/10.1016/j.ufug.2010.01.001 
López-Mosquera, N., & Sánchez, M. (2011). Emotional and satisfaction benefits to 
visitors as explanatory factors in the monetary valuation of environmental 
goods. An application to periurban green spaces. Land Use Policy, 28(1), 151–
166. https://doi.org/10.1016/j.landusepol.2010.05.008 
Luck, G. W., Davidson, P., Boxall, D., & Smallbone, L. (2011). Relations between 
urban bird and plant communities and human well-being and connection to 
nature. Conservation Biology, 25(4), 816–826. https://doi.org/10.1111/j.1523-
1739.2011.01685.x 
Luis Hernandez-Stefanoni, J., & Ponce-Hernandez, R. (2004). Mapping the spatial 
distribution of plant diversity indices in a tropical forest using multi-spectral 
satellite image classification and field measurements. Biodiversity and 
Conservation, 13(14), 2599–2621. https://doi.org/10.1007/s10531-004-2137-2 
Luniak, M. (2004). Synurbization - adaptation of animal wildlife to urban 
development. Proceedings 4th International Urban Wildlife Symposium, 50–55. 
 206 
 
Macaulay, L. (2016). The role of wildlife-associated recreation in private land use 
and conservation: Providing the missing baseline. Land Use Policy, 58, 218–
233. https://doi.org/10.1016/j.landusepol.2016.06.024 
Mackay, G. J., & Neill, J. T. (2010). The effect of “green exercise” on state anxiety 
and the role of exercise duration, intensity, and greenness: A quasi-experimental 
study. Psychology of Sport and Exercise, 11(3), 238–245. 
https://doi.org/10.1016/j.psychsport.2010.01.002 
Macmillan, D. C., & Phillip, S. (2008). Consumptive and non-consumptive values of 
wild mammals in Britain. Mammal Review, 38(2–3), 189–204. 
https://doi.org/10.1111/j.1365-2907.2008.00124.x 
Maller, C., Townsend, M., Pryor, A., Brown, P., & Leger, L. S. T. (2005). Healthy 
nature healthy people : ‘contact with nature’ as an upstream health promotion 
intervention for populations. Health Promotion International, 21(1), 45-54. 
https://doi.org/10.1093/heapro/dai032 
Manfredo, M., Teel, T., & Bright, A. (2003). Why Are public values toward wildlife 
changing? Human Dimensions of Wildlife, 8(4), 287–306. 
https://doi.org/10.1080/716100425 
Maraja, R., Jan, B., & Teja, T. (2016). Perceptions of cultural ecosystem services 
from urban green. Ecosystem Services, 17, 33–39. 
https://doi.org/10.1016/j.ecoser.2015.11.007 
Martin, P., & Bateson, P. (1993). Measuring behaviour: An introductory guide (2
nd
 
edition). Cambridge: Cambridge University Press. 
Mason, J., Moorman, C., Hess, G., & Sinclair, K. (2007). Designing suburban 
greenways to provide habitat for forest-breeding birds. Landscape and Urban 
Planning, 80(1–2), 153–164. https://doi.org/10.1016/j.landurbplan.2006.07.002 
Matsuba, M., Nishijima, S., & Katoh, K. (2016). Effectiveness of corridor vegetation 
depends on urbanization tolerance of forest birds in central Tokyo, Japan. 
Urban Forestry and Urban Greening, 18, 173–181. 
https://doi.org/10.1016/j.ufug.2016.05.011 
McElhinny, C., Gibbons, P., Brack, C., & Bauhus, J. (2005). Forest and woodland 
stand structural complexity: Its definition and measurement. Forest Ecology and 
 207 
 
Management, 218(1–3), 1–24. https://doi.org/10.1016/j.foreco.2005.08.034 
McIntyre, N. E. (2000). Ecology of urban arthropods: A review and a call to action. 
Annals of the Entomological Society of America, 93(4), 825–835. 
https://doi.org/10.1603/0013-8746(2000)093[0825:EOUAAR]2.0.CO;2 
McKinney, M. L. (2006). Urbanization as a major cause of biotic homogenization. 
Biological Conservation, 127(3), 247–260. 
https://doi.org/10.1016/j.biocon.2005.09.005 
McPherson, E. G., & Nilon, C. (1987). A habitat suitability index model for gray 
squirrel in an urban cemetery. Landscape Journal, 6(1), 21–30. 
Mello, M. A. R., Rodrigues, F. A., Costa, L. da F., Kissling, W. D., Şekercioğlu, Ç. 
H., Marquitti, F. M. D., & Kalko, E. K. V. (2015). Keystone species in seed 
dispersal networks are mainly determined by dietary specialization. Oikos, 
124(8), 1031–1039. https://doi.org/10.1111/oik.01613 
Michael J . Manfredo and Richard A . Larson. (1993). Managing for wildlife viewing 
recreation experiences: An application in Colorado, 21(3), 226–236. 
Mihaly Csikszentmihalyi. (1990). The psychology of optimal experience. In Harper 
& Row, New York (pp. 1–8). https://doi.org/10.5465/AMR.1991.4279513 
Miller, J. R., & Hobbs, R. J. (2002). Conservation where people live and work. 
Conservation Biology, 16(2), 330–337. https://doi.org/10.1046/j.1523-
1739.2002.00420.x 
Mireji, P. O., Keating, J., Hassanali, A., Mbogo, C. M., Nyambaka, H., Kahindi, S., 
& Beier, J. C. (2008). Heavy metals in mosquito larval habitats in urban Kisumu 
and Malindi, Kenya, and their impact. Ecotoxicology and Environmental Safety, 
70(1), 147–153. https://doi.org/10.1016/j.ecoenv.2007.03.012 
Mistlberger, R. E., & Antle, M. C. (2011). Entrainment of circadian clocks in 
mammals by arousal and food. Essays In Biochemistry, 49, 119–136. 
https://doi.org/10.1042/bse0490119 
Mohamad, N. H. N., Idilfitri, S., & Thani, S. K. S. O. (2013). Biodiversity by 
Design: The attributes of ornamental plants in urban forest parks. Procedia - 




Moreno, C. E., & Halffter, G. (2001). Spatial and temporal analysis of a,b and y 
diversities of bats in a fragmented landscape. Biodiversity and Conservation, 10, 
367–382. https://doi.org/10.1023/A 
Morrison, M., Scott, T. A., & Tennant, T. (1994). Wildlife-habitat restoration in an 
urban park in southern California. Restoration Ecology, 2(1), 17-30. 
Mörtberg, U., & Wallentinus, H. G. (2000). Red-listed forest bird species in an urban 
environment - Assessment of green space corridors. Landscape and Urban 
Planning, 50(4), 215–226. https://doi.org/10.1016/S0169-2046(00)00090-6 
Myczko, Ł., Rosin, Z. M., Skórka, P., Wylegała, P., Tobolka, M., Fliszkiewicz, M., 
… Tryjanowski, P. (2013). Effects of management intensity and orchard 
features on bird communities in winter. Ecological Research, 28(3), 503–512. 
https://doi.org/10.1007/s11284-013-1039-8 
Nagendra, H., & Gadgil, M. (1999). Satellite imagery as a tool for monitoring 
species diversity: An assessment. Journal of Applied Ecology, 36(3), 388–397. 
https://doi.org/10.1046/j.1365-2664.1999.00406.x 
Nilon, C. H., & Pais, R. (1997). Terrestrial vertebrates in urban ecosystems: 
developing hypotheses for the Gwynns Falls Watershed in Baltimore, Maryland. 
Urban Ecosystems, 1, 247–257. https://doi.org/10.1023/A 
Norris, D., Michalski, F., & Peres, C. A. (2010). Habitat patch size modulates 
terrestrial mammal activity patterns in Amazonian forest fragments Habitat 
patch size modulates terrestrial mammal activity patterns in Amazonian forest 
fragments. Journal of Mammalogy, 91(3), 551–560. https://doi.org/10.1644/09-
MAMM-A-199.1.Key 
O’Brien, L., Burls, A., Townsend, M., & Ebden, M. (2011). Volunteering in nature 
as a way of enabling people to reintegrate into society. Perspectives in Public 
Health, 131(2), 71–81. https://doi.org/10.1177/1757913910384048 
Ogunseitan, O. A. (2005). Topophilia and the quality of life. Environmental Health 
Perspectives, 113(2), 143–148. https://doi.org/10.1289/ehp.7467 
Orams, M. B. (1996). A conceptual model of tourist-wildlife interaction: The case 




Palei, H. S., Sahu, H. K., & Nayak, A. K. (2015). Population density, diurnal activity 
pattern and food preference of Indian giant squirrel Ratufa indica in Similipal 
Tiger Reserve, Eastern India. Mammal Study, 40(4), 257–263. 
https://doi.org/10.3106/041.040.0406 
Palmer, R. R., & Koprowski, J. L. (2014). Feeding behavior and activity patterns of 
Amazon red squirrels. Mammalia, 78(3), 303–313. 
https://doi.org/10.1515/mammalia-2013-0083 
Parker, T. S., Gonzales, S. K., & Nilon, C. H. (2014). Seasonal comparisons of daily 
activity budgets of gray squirrels (Sciurus carolinensis) in urban areas. Urban 
Ecosystems, 17(4), 969–978. https://doi.org/10.1007/s11252-014-0371-2 
Parker, T. S., & Nilon, C. H. (2008). Gray squirrel density, habitat suitability, and 
behavior in urban parks. Urban Ecosystems, 11(3), 243–255. 
https://doi.org/10.1007/s11252-008-0060-0 
Parker, T. S., & Nilon, C. H. (2012). Urban landscape characteristics correlated with 
the synurbization of wildlife. Landscape and Urban Planning, 106(4), 316–325. 
https://doi.org/10.1016/j.landurbplan.2012.04.003 
Partecke, J., Van’t Hof, T., & Gwinner, E. (2004). Differences in the timing of 
reproduction between urban and forest European blackbirds (Turdus merula): 
Result of phenotypic flexibility or genetic differences? Proceedings of the Royal 
Society B: Biological Sciences, 271(1552), 1995–2001. 
https://doi.org/10.1098/rspb.2004.2821 
Pattishall, A., & Cundall, D. (2009). Habitat use by synurbic watersnakes (Nerodia 
sipedon). Herpetologica, 65(2), 183–198. https://doi.org/10.1655/08-038R2.1 
Pearce, L. M., Davison, A., & Kirkpatrick, J. B. (2015). Personal encounters with 
trees : The lived significance of the private urban forest. Urban Forestry & 
Urban Greening, 14(1), 1–7. https://doi.org/10.1016/j.ufug.2014.11.003 
Peterson, M. N., Birckhead, J. L., Leong, K., Peterson, M. J., & Peterson, T. R. 
(2010). Rearticulating the myth of human-wildlife conflict. Conservation 
Letters, 3(2), 74–82. https://doi.org/10.1111/j.1755-263X.2010.00099.x 
Phillips, A. J. K., Fulcher, B. D., Robinson, P. A., & Klerman, E. B. (2013). 
Mammalian rest/activity patterns explained by physiologically based modeling. 
 210 
 
PLoS Computational Biology, 9(9). 
https://doi.org/10.1371/journal.pcbi.1003213 
Pitkänen, S. (1998). The use of diversity indices to assess the diversity of vegetation 
in managed boreal forests. Forest Ecology and Management, 112(1–2), 121–
137. https://doi.org/10.1016/S0378-1127(98)00319-3 
Powell, S., Costa, A. N., Lopes, C. T., & Vasconcelos, H. L. (2011). Canopy 
connectivity and the availability of diverse nesting resources affect species 
coexistence in arboreal ants. Journal of Animal Ecology, 80(2), 352–360. 
https://doi.org/10.1111/j.1365-2656.2010.01779.x 
Pretty, J., Barton, J., Pervez Bharucha, Z., Bragg, R., Pencheon, D., Wood, C., & 
Depledge, M. H. (2016). Improving health and well-being independently of 
GDP: Dividends of greener and prosocial economies. International Journal of 
Environmental Health Research, 26(1), 11–36. 
https://doi.org/10.1080/09603123.2015.1007841 
Pröbstl-Haider, U. (2015). Cultural ecosystem services and their effects on human 
health and well-being – A cross-disciplinary methodological review. Journal of 
Outdoor Recreation and Tourism, (2005). 
https://doi.org/10.1016/j.jort.2015.07.004 
R.H, C., Kuo, F. ., & Sullivan, C. W. (1997). Where does community grow? The 
social context created by Natur in Public Housing. Environment and Behavior, 
29(4), 468–494. https://doi.org/Doi 10.1177/0002764213490695 
Rall, E., Bieling, C., Zytynska, S., & Haase, D. (2017). Exploring city-wide patterns 
of cultural ecosystem service perceptions and use. Ecological Indicators, 77, 
80–95. https://doi.org/10.1016/j.ecolind.2017.02.001 
Ramachandran, K. K. (1988). Ecology and behaviour of Malabar giant squirrel, 
Ratufa indica maxima Schreber. KFRI Research Report, 55(October). 
Rao, G. B., Nagarajan, R., & Saravanan, M. (2015). Activity pattern and food habits 
of grizzled giant squirrel (Ratufa macroura) in Srivilliputhur Grizzled Squirrel 
Wildlife Sanctuary, Tamil Nadu, 5, 54–67. 
https://doi.org/10.18052/www.scipress.com/ILNS.32.54 
Razak, M. A. W. A., Othman, N., & Nazir, N. N. M. (2016). Connecting people with 
 211 
 
nature: Urban park and human well-being. Procedia - Social and Behavioral 
Sciences, 222, 476–484. https://doi.org/10.1016/j.sbspro.2016.05.138 
Rézouki, C., Dozières, A., Le Cœur, C., Thibault, S., Pisanu, B., Chapuis, J.-L., & 
Baudry, E. (2014). A Viable population of the European red squirrel in an urban 
park. PLoS ONE, 9(8), e105111. https://doi.org/10.1371/journal.pone.0105111 
Richter, K. O., & Azous, A. L. (1995). Small mammal distribution, abundance and 
habitat use. In A. L. Azous and R. R. Horner (eds.), Wetlands and 
Urbanization: Implications for the Future (pp. 130–140). Seattle, WA: 
University of Washington. 
Riley, S. P. D., Sauvajot, R. M., Fuller, T. K., York, E. C., Kamradt, D. A., Bromley, 
C., & Wayne, R. K. (2003). Effects of urbanization and habitat fragmentation 
on bobcats and coyotes in southern California. Conservation Biology, 17(2), 
566–576. https://doi.org/10.1046/j.1523-1739.2003.01458.x 
Rosatte, R., Ryckman, M., Ing, K., Proceviat, S., Allan, M., Bruce, L., … Davies, J. 
C. (2010). Density, movements, and survival of raccoons in Ontario, Canada: 
implications for disease spread and management. Journal of Mammalogy, 91(1), 
122–135. https://doi.org/10.1644/08-MAMM-A-201R2.1 
Saiful,  a. a., & Nordin, M. (2004). Diversity and density of diurnal squirrels in a 
primary hill dipterocarp forest, Malaysia. Journal of Tropical Ecology, 20(1), 
45–49. https://doi.org/10.1017/S0266467404006169 
Sakip, S. R. M., Akhir, N. M., & Omar, S. S. (2015). Determinant factors of 
successful public parks in Malaysia. Procedia - Social and Behavioral Sciences, 
170, 422–432. https://doi.org/10.1016/j.sbspro.2015.01.003 
Sander, H. A., & Zhao, C. (2015). Urban green and blue: Who values what and 
where? Land Use Policy, 42, 194–209. 
https://doi.org/10.1016/j.landusepol.2014.07.021 
Santos, T., Nogueira Mendes, R., & Vasco, A. (2016). Recreational activities in 
urban parks: Spatial interactions among users. Journal of Outdoor Recreation 
and Tourism, 15(2012), 1–9. https://doi.org/10.1016/j.jort.2016.06.001 
Savard, J. P. L., Clergeau, P., & Mennechez, G. (2000). Biodiversity concepts and 
urban ecosystems. Landscape and Urban Planning, 48(3-4), 131-142 
 212 
 
Scheffers, B. R., & Paszkowski, C. A. (2012). The effects of urbanization on North 
American amphibian species: Identifying new directions for urban conservation. 
Urban Ecosystems, 15(1), 133–147. https://doi.org/10.1007/s11252-011-0199-y 
Schep, C. (2014). Sciuridae density and impacts of forest disturbance in the 
Sabangau Tropical Peat-Swamp Forest, Central Kalimantan, Indonesia. 
Charlotte Schep. Retrieved from 
citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.717.9577&rep=rep1&type=
pdf 
Schipperijn, J. J. (2010). Use of urban green space. Forest & Landscape. Retrieved 
from https://www.researchgate.net/profile/Jasper_Schipperijn/publication/ 
265280836_Use_of_urban_green_space/links/548a912b0cf2d1800d7aadfc.pdf  
Schulz, F., Engel, M. T., Bath, A. J., & De Oliveira, L. R. (2017). Human-wildlife 
interactions: The case of big cats in Brazil. Biological Conservation in the 
Twenty First Century: A Conservation Biology of Large Wildlife, (August), 31–
55. 
Schütz, C., & Schulze, C. H. (2015). Functional diversity of urban bird communities: 
Effects of landscape composition, green space area and vegetation cover. 
Ecology and Evolution, 5(22), 5230–5239. https://doi.org/10.1002/ece3.1778 
Shaw, A., Miller, K., & Wescott, G. (2013). Wildlife gardening and connectedness to 
nature: Engaging the unengaged. Environmental Values, 22(4), 483–502. 
https://doi.org/10.3197/096327113X13690717320748 
Shaw, W. M., Harris, L. K., & Livingston, M. (1998). Vegetative characteristics of 
urban land covers in metropolitan Tucson. Urban Ecosystems, 2(1988), 65–73. 
https://doi.org/10.1023/a:1009517312486 
Shaw, W. W., Mangun, W. R., & Lyons, J. R. (1985). Residential enjoyment of 
wildlife resources by Americans. Leisure Sci, 7(January 2015), 361–375. 
https://doi.org/10.1080/01490408509512130 
Sherer, P. (2006). The benefits of parks: Why America needs more city parks and 
open space. The Trust for Public Land, 1–37. 
Sherman, S. A., Varni, J. W., Ulrich, R. S., & Malcarne, V. L. (2005). Post-
occupancy evaluation of healing gardens in a pediatric cancer center. Landscape 
 213 
 
and Urban Planning, 73(2–3), 167–183. 
https://doi.org/10.1016/j.landurbplan.2004.11.013 
Shimazaki, A., Yamaura, Y., Senzaki, M., Yabuhara, Y., Akasaka, T., & Nakamura, 
F. (2016). Urban permeability for birds: An approach combining mobbing-call 
experiments and circuit theory. Urban Forestry and Urban Greening, 19, 167–
175. https://doi.org/10.1016/j.ufug.2016.06.024 
Shine, R., & Koenig, J. (2001). Snakes in the garden: An analysis of reptiles 
“rescued” by community-based wildlife carers. Biological Conservation, 
102(3), 271–283. https://doi.org/10.1016/S0006-3207(01)00102-1 
Shuib, K. B., Hashim, H., & Nasir, N. A. M. (2015). Community participation 
strategies in planning for urban parks. Procedia - Social and Behavioral 
Sciences, 168, 311–320. https://doi.org/10.1016/j.sbspro.2014.10.236 
Shukur, F., Othman, N., & Nawawi, A. H. (2012). The values of parks to the house 
residents. Procedia - Social and Behavioral Sciences, 49(006), 350–359. 
https://doi.org/10.1016/j.sbspro.2012.07.033 
Slabbekoorn, H., & Ripmeester, E. A. P. (2008). Birdsong and anthropogenic noise: 
Implications and applications for conservation. Molecular Ecology, 17(1), 72–
83. https://doi.org/10.1111/j.1365-294X.2007.03487.x 
Smith, R. M., Thompson, K., Hodgson, J. G., Warren, P. H., & Gaston, K. J. (2006). 
Urban domestic gardens (IX): Composition and richness of the vascular plant 
flora, and implications for native biodiversity. Biological Conservation, 129(3), 
312–322. https://doi.org/10.1016/j.biocon.2005.10.045 
Soh, M. C. K., Sodhi, N. S., Seoh, R. K. H., & Brook, B. W. (2002). Nest site 
selection of the house crow (Corvus splendens), an urban invasive bird species 
in Singapore and implications for its management. Landscape and Urban 
Planning, 59(4), 217–226. https://doi.org/10.1016/S0169-2046(02)00047-6 
Solarz, K., Senczuk, L., Maniurka, H., Cichecka, E., & Peszke, M. (2007). 
Comparisons of the allergenic mite prevalence in dwellings and certain outdoor 
environments of the Upper Silesia (southwest Poland). International Journal of 




Sorace, A. (2001). Value to wildlife of urban-agricultural parks: A case study from 
Rome urban area. Environmental Management, 28(4), 547–560. 
https://doi.org/10.1007/s002670010243 
Soulsbury, C. D., & White, P. C. L. (2015). Human-wildlife interactions in urban 
areas: A review of conflicts, benefits and opportunities. Wildlife Research, 
42(7), 541–553. https://doi.org/10.1071/WR14229 
Sreetheran, M. (2017). Exploring the urban park use, preference and behaviours 
among the residents of Kuala Lumpur, Malaysia. Urban Forestry and Urban 
Greening, 25(August 2016), 85–93. https://doi.org/10.1016/j.ufug.2017.05.003 
Stagoll, K., Lindenmayer, D. B., Knight, E., Fischer, J., & Manning, A. D. (2012). 
Large trees are keystone structures in urban parks. Conservation Letters, 5(2), 
115–122. https://doi.org/10.1111/j.1755-263X.2011.00216.x 
Stagoll, K., Manning, A. D., Knight, E., Fischer, J., & Lindenmayer, D. B. (2010). 
Using bird-habitat relationships to inform urban planning. Landscape and 
Urban Planning, 98(1), 13–25. 
https://doi.org/10.1016/j.landurbplan.2010.07.006 
Steen, R., & Barmoen, M. (2017). Diel activity of foraging eurasian red squirrels 
(Sciurus vulgaris) in the winter revealed by camera traps. Hystrix, 28(1), 1–5. 
https://doi.org/10.4404/hystrix-28.1-11997 
Stelzer, R. J., Chittka, L., Carlton, M., & Ings, T. C. (2010). Winter active 
bumblebees (Bombus terrestris) achieve high foraging rates in urban Britain. 
PLoS ONE, 5(3), 1–7. https://doi.org/10.1371/journal.pone.0009559 
Strohbach, M. W., Haase, D., & Kabisch, N. (2009). Birds and the city: Urban 
biodiversity, land use, and socioeconomics. Ecology and Society, 14(2). 
https://doi.org/10.1063/1.354714 
Sulaiman, S., Mohamad, N. H. N., & Idilfitri, S. (2013). Contribution of vegetation 
in urban parks as habitat for selective bird community. Procedia - Social and 
Behavioral Sciences, 85, 267–281. https://doi.org/10.1016/j.sbspro.2013.08.358 
Svendsen, E. S., Campbell, L. K., & McMillen, H. L. (2016). Stories, shrines, and 
symbols: Recognizing psycho-social-spiritual benefits of urban parks and 




Tapper, R., & Waedt, D. (2006). Wildlife watching and tourism. Environment 
Business, 68. Retrieved from 
http://www.cms.int/publications/pdf/wildlifewatching_text.pdf 
Tarallo, V. D., Dantas-Torres, F., Lia, R. P., & Otranto, D. (2010). Phlebotomine 
sand fly population dynamics in a leishmaniasis endemic peri-urban area in 
southern Italy. Acta Tropica, 116(3), 227–234. 
https://doi.org/10.1016/j.actatropica.2010.08.013 
Taylor, A. F., Kuo, F. E., & Sullivan, W. C. (2001). Coping with ADD. The 
surprising connection to green play settings. Environment and Behavior, 33(1), 
54–77. https://doi.org/10.1177/00139160121972864 
Thorington, R. W., & Ferrell, K. (2006). Squirrels the animal answer guide. 
Baltimore, Maryland: The John Hopkins University Press. 
Tielborger, K., Fleischer, A., Menzel, L., Metz, J., & Sternberg, M. (2010). The 
aesthetics of water and land: A promising concept for managing scarce water 
resources under climate change. Philosophical Transactions of the Royal 
Society A: Mathematical, Physical and Engineering Sciences, 368(1931), 5323–
5337. https://doi.org/10.1098/rsta.2010.0143 
Tigas, L. A., Van Vuren, D. H., & Sauvajot, R. M. (2002). Behavioral responses of 
bobcats and coyotes to habitat fragmentation and corridors in an urban 
environment. Biological Conservation, 108(3), 299–306. 
https://doi.org/10.1016/S0006-3207(02)00120-9 
Tobler, M. W., Carrillo-Percastegui, S. E., & Powell, G. (2009). Habitat use, activity 
patterns and use of mineral licks by five species of ungulate in south-eastern 
Peru. Journal of Tropical Ecology, 25(3), 261–270. 
https://doi.org/10.1017/S0266467409005896 
TONKIN, J. M. (1983). Activity patterns of the Red squirrel (Sciurus vulgaris). 
Mammal Review, 13(2–4), 99–111. https://doi.org/10.1111/j.1365-
2907.1983.tb00271.x 




Tylka, D. (1982). Urban wildlife habitat: Present and future. International Journal 
for the Study of Animal Problems, 3(3), 229–233. 
Tyrväinen, L., Ojala, A., Korpela, K., Lanki, T., Tsunetsugu, Y., & Kagawa, T. 
(2014). The influence of urban green environments on stress relief measures: A 
field experiment. Journal of Environmental Psychology, 38, 1–9. 
https://doi.org/10.1016/j.jenvp.2013.12.005 
Ulrich, R. S. (1981). Natural versus urban scenes: Some psychophysiological effects. 
Environment and Behavior, 13(5), 523–556. 
https://doi.org/10.1177/0013916581135001 
Ulrich, R. S., Simons, Robert F. Losito, B. D., Fiorito, E., Miles, M. A., & Zelson, 
M. (1991). Stress recovery during exposure to natural and urban environments. 
Journal of Environmental Psychology, 11, 201–230. https://doi.org/0272-
4944/91/030201 + 30503.00/0 
Valentine, P., & Birtles, A. (2004). Wildlife watching. Wildlife Tourism: Impacts, 
Management and Planning, 15–34. https://doi.org/10.1016/S0261-
5177(97)80781-9 
Van Hecke, L., Van Cauwenberg, J., Clarys, P., Van Dyck, D., Veitch, J., & 
Deforche, B. (2017). Active use of parks in flanders (Belgium): An exploratory 
observational study. International Journal of Environmental Research and 
Public Health, 14(1). https://doi.org/10.3390/ijerph14010035 
Veitch, J., Salmon, J., Deforche, B., Ghekiere, A., Van Cauwenberg, J., Bangay, S., 
& Timperio, A. (2017). Park attributes that encourage park visitation among 
adolescents: A conjoint analysis. Landscape and Urban Planning, 161, 52–58. 
https://doi.org/10.1016/j.landurbplan.2016.12.004 
Voigt, A., Kabisch, N., Wurster, D., Haase, D., & Breuste, J. (2014). Structural 
diversity: A multi-Dimensional approach to assess recreational services in urban 
parks. Ambio, 43(4), 480–491. https://doi.org/10.1007/s13280-014-0508-9 
Wang, Y., Chen, S., Blair, R. B., Jiang, P., & Ding, P. (2009). Nest composition 
adjustments by Chinese Bulbuls Pycnonotus sinensis in an urbanized landscape 




Wang, Y., Chen, S., Jiang, P., & Ding, P. (2008). Black-billed Magpies (Pica pica) 
adjust nest characteristics to adapt to urbanization in Hangzhou, China. 
Canadian Journal of Zoology, 86(7), 676–684. https://doi.org/10.1139/Z08-045 
Ward, C. D., Parker, C. M., & Shackleton, C. M. (2010). The use and appreciation of 
botanical gardens as urban green spaces in South Africa. Urban Forestry and 
Urban Greening, 9(1), 49–55. https://doi.org/10.1016/j.ufug.2009.11.001 
Ward Thompson, C., Roe, J., & Aspinall, P. (2013). Woodland improvements in 
deprived urban communities: What impact do they have on people’s activities 
and quality of life? Landscape and Urban Planning, 118, 79–89. 
https://doi.org/10.1016/j.landurbplan.2013.02.001 
Wauters, L. Swinnen, C. and Dhondt, A. A. (1992). Activity budget and foraging 
behaviour of red squirrels (Sciurus vulgaris) in coniferous and deciduous 
habitats. Zoology, 227, 71–86. 
Wauters, L. A., & Dhondt, A. A. (1987). eActivity budget and foraging behaviour of 
the Red squirrel (Sciurus vulgaris Linnaeus, 1758) in a coniferous habitat. 
Zeitschrift Für Säugetierkunde, 52(6), 341–353. 
Wells, K., Pfeiffer, M., Lakim, M. B., & Linsenmair, K. E. (2004). Use of arboreal 
and tereestrial space by a small mammal community in a tropical rain forest in 
Borneo, Malaysia. Journal of Biogeography, 31, 641–652. 
https://doi.org/10.1046/j.1365-2699.2003.01032.x 
Wells, N. M. (2000). At home with nature: Effects of “greenness” on children’s 
cognitive functioning. Environment and Behavior, 32(6), 775–795. 
https://doi.org/10.1177/00139160021972793 
Whitten, J. E. J. (1981). Ecological separation of three diurnal squirrels in tropical 
rainforest on Siberut Island, Indonesia. Journal of Zoology, 193(3), 405–420. 
https://doi.org/10.1111/j.1469-7998.1981.tb03453.x 
Williams, C. R., & Rau, G. (2011). Growth and development performance of the 
ubiquitous urban mosquito Aedes notoscriptus (Diptera: Culicidae) in Australia 
varies with water type and temperature. Australian Journal of Entomology, 
50(2), 195–199. https://doi.org/10.1111/j.1440-6055.2010.00806.x 
Wüstemann, H., Kalisch, D., & Kolbe, J. (2017). Access to urban green space and 
 218 
 
environmental inequalities in Germany. Landscape and Urban Planning, 
164(September 2016), 124–131. 
https://doi.org/10.1016/j.landurbplan.2017.04.002 
Yung, E. H. K., Winky K.O., H., & Chan, E. H. W. (2017). Elderly satisfaction with 
planning and design of public parks in high density old districts: An ordered 
logit model. Landscape and Urban Planning, 165(May), 39–53. 
https://doi.org/10.1016/j.landurbplan.2017.05.006 
 
 
